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cells. We hypothesize that in the sclerotome, chick Hoxa-5 acts locally
to influence cartilage differentiation in the precursors of the ventral–
lateral cartilage, which shows differential morphologies across the
cervical–thoracic transition. We are currently working to characterize
the interaction between Hoxa-5 and other genes that influence
cartilage patterning and differentiation in somites.
doi:10.1016/j.ydbio.2011.05.127
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Familial/idiopathic-type scoliosis affects 3–4% of the pediatric
population. This syndrome largely manifests during early infant
development due to abnormal vertebral development in utero, but
can also present symptoms during adolescence. We provide evidence
that three independent leviathan (levm531, vu41, vu105) mutant
alleles aremutations in the zebrafish collagen type 8 alpha 1 (Col8a1a)
gene. Homozygous mutants display exhibit dramatic lateral and
dorsoventral folding of the notochord after 1 day post fertilization
(dpf). In addition, leviathan mutants display ultrastructural defects
of the notochord sheath and exhibit aggregation and misalignment of
the notochord sheath cells. We suggest that mutations that affect that
proper folding of Col8a1a activate the unfolded protein response
to degrademutant proteins. Moreover, a small percentage of leviathan
mutants can survive till adulthood and display dramatic scoliotic
curvature of the axial skeleton. We hypothesize that the notochord
sheath cells regulate the stability of the axial column both early and
later in development. We are also investigating a novel heterozygous
dominant viral insertion mutant fish, druk. We observe no defects in
the early notochord morphogenesis, however druk mutants present
lateral and dorsoventral scoliotic curves at approximately 25 dpf. The
severity of the curves appears to progress throughout adult develop-
ment. We will test a possibility that a loss of regional bone density
contributes to the formation of the vertebral curvatures. Themolecular
basis of this late stage onset model of zebrafish scoliosis is currently
under investigation.
doi:10.1016/j.ydbio.2011.05.128
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Somitogenesis establishes both the segmented body plan and the
progenitors of the skeletal muscle, axial skeleton and dermis of the
adult. In the frog, Xenopus laevis, somitogenesis consists of the
partitioning of the presomitic mesoderm into somites that undergo a
90° rotation. These somites are comprised of myotome fibers that are
aligned parallel to the notochord. Work from our lab reveals that
signals present at the lateral edge of the paraxial mesoderm play an
important role in the proper alignment of these myotome fibers. A
prior study showed that the secreted cytokine, stromal derived factor
1a (SDF1a) played a role in the lateral migration of cells within the
anterior compartment of zebrafish somites (Hollway et at., 2007).
This lateral movement of cells is reminiscent of the 90° rotation that
occurs during X. laevis somite morphogenesis. Using an RT-PCR
approach we also found that SDF1a is enriched in this lateral tissue.
Subsequent knockdown of SDF1a and its receptor, CXCR4a caused a
disruption in myotome alignment. Using Western blot analysis, we
show that knockdown of SDF1a leads to a reduction in Rac1 protein.
Interestingly, morpholino knockdown of Rac1 shows a very similar
morphological phenotype as the SDF1a and CXCR4a morphants.
We propose that SDF1a signaling pathway, via Rac1, plays a role in
coordinating the cell movements that lead to the proper alignment of
myotome fibers within each somite in X. laevis suggesting a possible
conserved pathway in the regulation of somite rotation among
vertebrates.
doi:10.1016/j.ydbio.2011.05.129
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Epiboly, the first morphogenetic movement initiated in the
zebrafish, involves the thinning and spreading of the blastoderm
to engulf the yolk cell. The cellular and molecular mechanisms
governing this process are not well understood. One mechanism
thought to be important for the progression of epiboly is endocytic
removal of exposed yolk cell membrane just ahead of the advancing
blastodermmargin. We have found that there is extensive fluid-phase
endocytosis at the blastoderm margin prior to and during epiboly, as
shown by uptake of the fluorescent dye Lucifer Yellow (LY). During
epiboly initiation, LY containing vesicles are enriched in the marginal-
most enveloping layer (EVL) cells, but become increasingly localized
to the external yolk syncytial layer (E-YSL) as epiboly progresses.
Treatment with the Dynamin inhibitor, dynasore, successfully
inhibited marginal endocytosis and delayed epiboly in the progres-
sion phase. Dramatic defects in EVL cell morphology and polarity
were also observed in response to dynasore treatment. Localized
expression of dominant-negative Dynamin2 (K44A) in the yolk cell
had a mild effect on epiboly, suggesting that endocytosis of the yolk
cell membrane is dispensable for epiboly progression. Instead, the
epiboly delay caused by inhibition of Dynamin is likely a result of
perturbing the morphology or integrity of the enveloping layer.
doi:10.1016/j.ydbio.2011.05.130
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Adherens Junctions (AJs) are essential components for cell–cell
adhesion and play a key role in cell migration and epithelial–
mesenchymal transition during embryogenesis, wound healing and
cancer. The AJs are composed of members of the cadherin family,
transmembrane cell adhesion proteins that are connected to the actin
cytoskeleton through interaction with the b-catenin/a-catenin (acat)
complex. The textbook model described acat as a static molecular
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bridge between the AJs and the actin cytoskeleton. This model was
recently challenged and additional properties of acat in regulating
the actin cytoskeleton have been described. This new evidence
supports the idea that acat function is not limited to cell adhesion.
Because these previously unrecognized acat properties were identi-
fied in vitro, we chose to characterize acat function in vivo during
zebrafish gastrulation to further explore any other novel roles in
early vertebrate morphogenesis. a-E-catenin depletion caused defec-
tive gastrulation. Surprisingly, acat depleted embryos showed
additional defects over e-cadherin (ecdh) depleted embryos. Live
cell imaging revealed that depletion of ecdh or acat caused similar
defects in cell migration during radial intercalation. However,
depletion of acat caused extensive blebbing not observed after
ecdh depletion. Double knock down of acat and ecdh abolished the
extensive blebbing, indicating that this phenotype is dependent upon
acat recruitment to the membrane. Moreover, double knock down of
acat and ezrin caused an increase in blebbing. This data demonstrates
that acat has actin cytoskeleton regulative properties in vivo and
is required for a stable connection between cell membrane and the
cell cortex.
doi:10.1016/j.ydbio.2011.05.131
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During gastrulation, amniote embryos acquire the three primor-
dial germ layers – endoderm, ectoderm, and mesoderm – via an
epithelial to mesenchymal transition (EMT) that occurs at the
primitive streak. Although the primitive streak is vital to the
development of all mammals and birds, surprisingly little is known
about how it forms and functions. While much has been learned from
studies in the chick model system, it is unclear whether these results
can be extrapolated to mammalian development. Results from live
timelapse imaging and immuno-fluorescent staining studies suggest
that the streak does not form by rearrangement of a population of
precursor cells, as in the chick, but rather by progressive induction of
EMT in the posterior epiblast. Loss of basement membrane is the first
step of this EMT, and the only one that coordinates with primitive
streak elongation. Matrix metalloproteinases (MMPs) are important
for this basement membrane loss, and thus for normal embryonic
development. Streak formation is also preceded by widespread
weakening of the basement membrane in the embryo's posterior,
which does not require MMP activity. This asymmetry represents
a previously un-described aspect of early embryo patterning and
perhaps a mechanism for streak localization and/or formation. These
data contribute significantly to our understanding of how the
mammalian primitive streak forms and elongates. Supported by:
NIH RO1 HD034807, NIH T32 GM008136.
doi:10.1016/j.ydbio.2011.05.132
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Noncanonical Wnts are largely believed to act as permissive cues
for vertebrate cell movement via Frizzled (Fz). In addition to Fz, Wnt
ligands are known to regulate neurite outgrowth through an
alternative receptor, related to tyrosine kinase (Ryk). However,
Wnt–Ryk signaling during embryogenesis is less well characterized.
In this study, we report a role for Wnt5b as an instructive cue to
regulate gastrulation movements through Ryk. In zebrafish, Ryk
deficiency impairs Wnt5b-induced Ca 2+ activity and directional cell
movement. Wnt5b–Ryk signaling promotes polarized cell protru-
sions. Upon Wnt5b stimulation, Fz2, but not Ryk, recruits Dishevelled
to the cell membrane, suggesting that Fz2 and Ryk mediate separate
pathways. Using co-culture assays to generate directional Wnt5b
cues, we demonstrate that Ryk-expressing cells migrate away from
the Wnt5b source. We conclude that full-length Ryk conveys Wnt5b
signals in a directional manner during gastrulation.
doi:10.1016/j.ydbio.2011.05.133
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Themammalian organ of Corti (OC) consists of amosaic of four rows
ofmechanosensory hair cells, surrounded by several types of supporting
cells, which extends along the length of the cochlea. The proper
formation of this mosaic of cells is critical for auditory function. In early
cochlear development, the cells of the prospective OC, identified by
expression of p27kip1, are distributed in a domain that is much shorter
and broader than is found in the mature OC. As the cochlea grows, the
domain of p27kip1-positive cells becomes longer and narrower. This
type of cellular rearrangement has been observed in many develop-
mental contexts, and is often achieved via the process of convergent
extension (CE). Cellular rearrangements in the cochlear duct are also
thought to occur through CE, but the movement of cells within the
embryonic cochlear epithelium has never been directly observed. Using
cochlear explant cultures and individual fluorescently labeled cells
expressing thehair cell geneAtoh1,wehavevisualized themovementsof
cells within the developing epithelium in vitro. Time-lapse videos
generated over several hours from approximately embryonic days 15 to
16 show movements of cells that are consistent with CE. Moreover,
migratingcells exhibit protrusive activity, suggesting that thismovement
is an active process. Observations of cell movements over several days
indicate that most convergent cell migration occurs prior to embryonic
day 16, but that the cochlear epitheliumcontinues to extenduntil at least
the equivalent of post-natal day 1. This study is the first to visualize the
migration of living cells within the developing cochlea and indicates that
active cell movements are necessary for cochlear development.
doi:10.1016/j.ydbio.2011.05.135
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